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(54) (57) 1. yqiPORCTBO flJlH BYPEKHH 
CKBAJKHH C OgHOBPEMEHHOfl OECAflKOft, 
BKJDOHAWee eyposyw kojiohht c 3*k- 
peiuieHHbiM b ee HHXflett <iac™ ho P oao~ 
paapywawmHH HHcrpyxeHTOM k pasMemeH- 
H yio kofH6 HTpwvHo eft o6ca*iryw kojioh- 
Hy, o t n h q a iooBI e e c k TeM, 
vro, c uenbw woabimeHHH itpokbboaK- 
rejibHOcra ©ypcRHH nrreM yBeJnnetms 

CKOPOCTH BMHOCa MaCTHU VHl&HB 33 

oner yMCHbmemw 90BM paaMhraa aaTpyG- 
Horo npocrpaHCTBa oScanitott iconoKHbi, 
oocaflHa* kojiohhe BuncwweHa c npo- 
pesbw BAOJib ee oGpaayiomefl, a ycr- 



PoActbo cHaCjce.HO oitophum CTaKawoM* 

pa3Ke^CMHMM KOHUeHTpHUKO C BHeiDHeft 

CTopOHti o6caAMoft kotiohhw, KaperKoft 
c paaxHMKUMH sjieMenTaMH H ynopoM, 
jiotkom, aaKpenneHHWM b BepXHett 
^acTH KdpetKH t H samHTRblKH rtnaHKaMH, 
npHKpenneHKbiMM k HHXHea qacTK Ka 
peTKH c BHenmeft h BnyrpeKHeft cropo- 
Mbi obcaMKott kojiohhu b MecTe npope- 
3H f npH 3T0M paaxHMHtie sneMeHTbi 
KapencH paaMeiaeiibi b npopesH c bos- 
MOKHOCTbW nepeMemew* k oopaaosaHH* 
mejiH uph B3a«HOAeftcTBHM ynopa KapeT- 
KK c oaopHW cTaxaHOM, a sanoiTHbie 

IWiaKKH yCTaHOBJieHbl C BO9MO*H0CTfeK> 

repMeTHsai^HH mejnt. 

2. ycTPoftcTBO no n.1, o t jTh- 
HawmeecH reM, mo BAonb 
npoflOJibHoft npopesH o6caAHoft kojiohhe 
BwnoJiHeHW nonepe^Hbie HaApeaw, pac- 
noJio^eHHtie no o6e ee ctopohm. 

3, ycxpoiicTBO no nn.1 h 2, o t- 
ji ii <* a w m e e c n TeM, mto pas« 
KHMKwe sjieMeHTW BunoJiweHM d swae 

ponMKOB , 
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Hso6peTeH«e othochtch k ropHOMy 
ne/Ty, a HMeHHO k eypeiwio ckb**mh 
B noponax, nepexpuTWx csepxy tojt- 
mefi pwxjtmx oTJioxeHHft. 

UeXIblO M306pCTeHHH RBJXR^TCR nOBW" 

(nemie npowsBOAHte^bHOCTH 6ypeHM« 
nyreM ysenHueHMH ckopoctm BMHOCa 
vacTHu nuiaMa 3a cmgt yMeHbcneHUH ao- 
hw paswbiaa 38Tpy6Horo npocTpaHctea 

o6caAHOtf KOJlOHHhl. 

Ha *nr. 1 m *nr.2 npeflCTasjieflo 
ycrpoftcTso b AByx npoeKujuix, 06- 
npift BHAi Ka <Jmr,3 - paspes ycTte- 
eott qacTH ycTpoftCTBaj he $nr.4 - 
ceqeHHe A- A Ha 4>nr.3; na $nr.5 - 
ceMetwe B-B Ha <fenr.4; na <Jmr.6 m 
<J>nr,7 o6caAnaH KOJioHHa c npOAonfeHoft 
npopcsbio h HonepemaiMH HaffpesaMH, 

BflpHaHTU BbUIOJlHeHH* . 

yCTpoftCTBO JXJIH 6ypeHMH CKBHJCHH 

C OflHOBpeMeHHOft o6caAKoft COCTOHT 

H9 CypOBoft KOnOHHN 1 (4>BT.1 H 2) 

c 38KpenneHHWMH b ee RHKHett uacrn 
3aGoftHbiM ABHraTeneM 2> nopoAopaapy- 
mawntHK MHcTpyMeHTOM 3 h ueH^paropoM 
4. Ha GypoBott KOJiOHHe c noMombio 
xoMyTa 5 aaxpenneHa o^eaAHan kojioh*- 
H a 6, b KOTOpoft Bunc/iHeHa npoAonb- 
Han npopeab 7 co CKOcaMW 8 a Top- 
. uodux nacTAX kojiohhn* D npopeob 7 
BcraBneHa KapeTKa 9 c paaraMHUMH 
pojiMKaHM 10 <*Hr. 3-5), BunonHen- 
humH M3 3aKaJieHHoft cram oOpaayxr- * 
bshmh B oOcaAHoft kojiohHC Bienb 1 1 

AJTHHOtt t (*Hr-2). Pa3MMHbie po/ihkh 

Vo aaicperuieHbt s /capence 9 c noMoaibw 
noAinHUHHKOB 12 Ka<<eH«*, saiweHHUx 
qt nuiaMa c nOMOinwo ynjiOTHeHHfc 13 
(ijiHr-3 h 4). Ha BHenmeft nacTK Ka- 
peTKH 9 BwnojiHeH ynop 14, a k hht- 
Heft ee *acTH aaKpenneHbi sanon-Hue 
nnaHKH 15 h 16, nepeKpHBawnae meiib 
c BKeumeft h BHyTpeHHeft cto P oh 06- 
caAHofl KononHW. 3amnTHbie rtnaHXH yc- 
TaHOBJiema c o6ecne*temieM repMerH93 - 
•akh menu, AK* nero noAnpy*HHenw 
ot iocirrejibHO APyr APyra c noMomb* 
npy^iH 17, HaAeTbfx Ha nanbuu 18. 
8n* wcxJBOMewHH nonaAanna MacTHu 
nuiaMa iioa Pohhkh 10 KapeTKa 9 CHa6- 
*eHa yitnoTHeKKHMH 19 h 20, B Bepx- 
Heft ^acTH KapeTKH 3aKpenneH jiotok 
21 An* OTBo.aa nuiaMa wepea cTenxy 
oGc-aHoft KonoHHW. Ynop 14 xacaeTCH 
Bepxweft topaoboh ^acTH onopHOro 
aaKflHa 22, pacnonomenHoro Ha ycxte 
cKBaxHH. Ilnn cHHJicenHH AefcopMaUHrt 

06caAHOft KOJ10HHU IIPH ee paCKpWTHH 



H yweKbmeHiw awhw t wertw (<t>Mr.2) 
B o6caAHofl KoAOHwe noryT ObtTb bm- 
noJiHeHbi nonepeMtfwe HaAPeaw 23 
(dwr*6), pacnojio«eHHwe BAOAfa npo- 
S AOAbHofl npopesK 7 h co«AHMcHn"e c 

BejwwHy pacjcptfTH* o6caA«oft ko- 
noHKW, T.e. ozHpHHy b meAH (4rtir.5) 
h ee Aimny t (ttHr.2), onpeAeJimor 
10 H3 cneAYWBiHx ycjioBHft:. d e < b ■« b ot 
Nl*G t rAe d^- HaKCHManbHbrfi AKaNerp 
MacTMA mnaMa ABracymerocH b Konbue- 
bom ce^eHHH Me^y oCcaAHoft w fSypo- 

BOfl KO JIOH HHMH t b e ~ IIIHpHHa 

15 cooTBeTCTByiana* Haiany nnacTimecKMx 
Ae^opnaAHft b 6ypoaoft KOAOHHe, N - 
ycHnne na nepenemeHHe kapgtkm no 
o6caAHoft KonoHHe h G - oceBart Ka- 
rpy3Ka Ha aa(5ott. 3HaMenHH b 0 h N 
20 onpeAennwr 3KcnepHMettTaJibHO. JU* 
3Toro npeAsapMTejibHo awOMpawT oTpe- 
90K Tpyfiw HyxHoro AwaMeTpa D t h 
jyiHHofi okojio 10 D h paspesawr TpyOy 
BAonb t HanpKMftp, ^peaepoaaHHeM wm 
2S c nowoinbw CBapo^Horo annapaTa, 

CTpeMKCb npH 3TOM nOJiyTOTb B03M01CHO 

^onbtuyio ^HCTOTy noaepxHocTH paspeaa, 
, no KpaHM paapeaa AeJiawT ckocw 8 
l(<bHr.2). KOHCTpyKOHH KapeTKH npe- 
30 AyCMaTpHBafiT yCTS-HoBKy B Hett po/m- 

kob co cMemeweM (*Hr«5) xaicHM 06- 

PA3QM, hto6« oRpKHa KX PTO a HCCKOnb- 

ko npCBbiaaAa MaxcHwanbHo b o 3m OKHwft 
paaMep uacTKA mnaMa. 

3areM aoaboaht Kaperxy k cxocy 
8 rpySu n % h&hocx yAapw no KaperKe 
ham ee ynopy 1.4 ■ saroHnurr Kapency 
b cepeAKHy paspeaaHHoro y^acTKa. flpH 
3Tom onpeAeAHior AJWHy t pacKpbrroft 
hbctu Tpyow h ouenHBaicrr ycuAHe N 
H a nepeMetnerae KapeTKH, Ecnw nocjte 

H3 BJ1 CMB HHH KapeTKH H3 TpyCbl BIMpMHa 

npopeaH ocTanacb npexHeH (hcxoahoA) , 
a ycmiHe S He npeBWcvuio nonycTHMoro 
45 sHaieHtta, to odcaAHyw KonoHHy Ae~. 
Aa»T H9 AaHHoro ceMemw Try6. Ecnw 
b BbiOpaHHOM OTpeaKe Tpy6 ao3HHK/ia 
ocTaTOwaH A«*oP Mai ^ HH > TO Bw6HpawT 
Apyryw Tpyoy c MeHbaiett TO/imHiioft 
cTeHKK hjih oojibmero A«aMeTpa. Ho- 

nOJIHHTeAbHOfl B03MOXHOCTblO HCKHWMHTb 

ocTaTOHHyw ae4>opMauHJo Tpy6bi Ken«eT- 
c« nepHOAHnecKan nonepewa* HaApes 
Ka Tpy6u y^acTKaMH 23 baojt* /ihhhh 
ochobhoA npoAonbHoft npopeaH 7 
(<Jmr.6) hah aaMena MeTannHtiecKon 
Tpy6w Ha HeMeTajiAHwecKyio, HanpHMep 
nonH3 nine hob yw. YKaaaHHwe MeponpHR- 
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TKH nO3BOna*0T oaKOBpeMeHilO CKHSMTb 

h ycHJine an* npoAOKs^HH* KapeTKH no 
T py6e. flnHHy samwTHbtx rxnaHOK 15 « 

]6 BMGKpaiOT pHBHOA nOJIOBHHC AJ1HHU 

m€iTM f T.e. P/2. 

yCTPoACTDO AT" 6ypeHHH CKBaTOH 

c offHOBpeMeHHoft oOcbakor co6HpawT 

H pa60Te»T C HKM CJie^ymHM 06pS30M. 

Ilepea nawajiOM 6ypeKHH saroTaajni- 
b ajoT o6caAHy» KonoHKy pac^eTHofl 
aiiMHw, flOCTaTOKKOtt A** nepeKpbrrHH 

BCeft HOCIHOCTH pb(XAbDC OTAOtfeHMH, H 

B«noJtH«»T a neft nponommyio npopeat, 
7 co ckocbmh 8 # ynaaaHKbiM cnoco6o* f 
a ecroi HeoOxoAUMo, AononHHTeJibXue 
nonepa^Hbie HaApeabi 23 ($KT. 2, 6)^ 
3aKpenjimoT Ma Oypoeoft KonoHHe aa 
<5oAhmh rMAPOABJiraTem, 2 (HanpitMep, 
T yp<So6yp) $ nopoAopaapymajontftf KHcrpy- 
M eHT 3, ueHTpaTop 4 k o6caAHyro kg - 
noKHy 6 c noMombw xowyTa.5. npn 
3TOM noponopa3pyTnawnofft HHCTpywertT 
AOJimeH (n AaHHOM BapuaHTe npuNene- 
HH« ycTPQftcTBa) CS060AHO npoxOAOTt 
6 oOcaAHort KonowHe h BMCTynaTb us 
Hee aa KexoTopyro BejuroKHy. 

flaiiee saKperuiHioT k hwuhbPi naCTH 
KapeTKH 9 yruioTHOHMe 20 h sao^HTHbte 
imaHXH 15 h 16, noAnpy*HHeHHbie h 
coejumeKHbie Mewy co6oft c noMombio 
najibues 18. 

noABOAHT xapeTKy 9 k o6caAHoft 
KOAOfiHe co CTopoKW nopoAOpaapyma v 
mero rniCTpyMejrra 3 h 3a6KBaioT ee 
Bnanane b ckqc 8, a aaxen b npopesb 
T P y6bi ynopoM 14 riapyxy AO Tex nop, 
noKa kohhu 3amHTHMX irnaHOK AOftAYT 
AO raoicKero oopeaa oCcaAHOft koaohhu. 
BypoBoft cnapRA BHBeraKBawT b eep- 

THKaUbKOM n OJ103H6 HHH HOA TOKKoA 6y~ 

peHHft, noABOA>iT n©A Hero onopKbrt 
craicaH 22 <*Hr.1-3>, BcxaBAHioT b 
Bepxroo* *iacTb KapeTKH 9 ynnoTMeHKe 
19, Taw *e gaKpexuiHioT aotok 21 h 
npHCTynaioT k 6ypeHH». 

flnfl 3Toro a noAOCTb CyposoA ko- 
nOHMW noAawT hoa HanopoM paGo^yw 
wAxocTb, KOTopaa, npoftAH vepes 
rHAPoflBHraTejib 2, hphboaht bo apa- 
meime nopoAopaspymaioiwiA MMCTpywetrr. 

noc/ie onycKatmH cHapW Ha 3a6o« 
HawwaeTca yrny6Ka cKBawHKhi a pwxnoA 
T onme. PeaKTHBHwft moheht ot t«apo- 
APMraTeAH BOcrrpMtmMaeTca MauToA 
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CT aHKd Mepe3 nepxMiwo wacTb kojioh mm 
GypHJTMfbix rpyO. B Hasaribwun momcmt 
yrny6KH cnapnAa oTpa6oTanna h xmxi- 
^ocTb co nuia^oM n3^BaercH K3~noA 
oGcaAHoA kojioh km. fla/ibHcfraee 3arny6- 
ne.M\e CHapnAa rrponcxoAHT sa cseT 
pasHuaa pbfxjioft Tonmn h pa9pyraeHM^ 
ee nopoAOpaspyinaromwM HHCTpyMe htom . 
npn 3tom ynop 1A KapeTKH conpHKa- 

CatnCH C TOpUOBOfiunOBepXHOCTfafO cTa- 

K aHa 22 four. 3), Kaperxa 9 c aanuiT- 
hwmh imaHKaMU 15 M 16 yAep^HaaeTCK 
na ypOBBe ycTbn cKBa^wiHw, PonitKW 
1O xapeTKH HaMHHawT KfiTMTbC^ no 
ruiocKOCTHM rrpope3H 7 o6caAHOv"i ko- 
aokuu, o6pa3yfl b Heft Cerymyw menb, 
KoTopaa nepeMemaeTca 
KOiiOHHe CHH3y Bnepx, 
3Tom aa ypoBHe ycTbH 

npOMUBO^HaJl aCKAKOCTb CO DUiaMOM 

fiocrynaer b Konbuesoe npocTpancTBo 
we»ay oOcaAHofl h OypujibHoft kojiohH3- 

MH, nOAHKMaCTCH AO ypOBHH KOpeTKM 

9 h HajntBaeTCH Hapy*y ^epea oTKpw- 
Tyro ^racTb menu 1 1 no noxxy 21 • 3a- 
mHTHbie njiaKKK 15 H 16 npeAOTBpamajoT 
nonaAarfH^ H saicnKKUBaKHe qacTHu 
omaMa a ^acTb meAH 1 1 , pacnono*eH- 
Hyw inwce KapeTKH 9, uto obecneqHBa- 
eT cMbucaKne menH noA AeftcTBHex cha 
ynpyrOcTH o6caAHoft koaohkw. 

B cbok) oqepeAfc canbHUKOBoe ynnoT- 
HeKue 19 b sepxHeA nacTK Kapexnn 9 
npeAOTBpamaeT nonaAaHHe H saKJiMHH- 
BBMVic MacTMU mrtaMa porniKSHK 
10 h nnocKocTHMH pa3pC3a 7 o6caA- 

HOH KOAOtlKDl. 

K MOMeHTy saBeproeHH^ nepeKpwTMs 
Bceft Toxnipi pwxAhrx oTAOKeHHft KapeT- 
Ka 9 bwxoaht wepe3 bcpxhhh ckoc 8 
oGcaAHofi Tpy6w. Ha 3tom 6ypevme Bpe- 
MeHHo npeKpamawr. KapeTKy 9 c nor- 

KOM 21, SafflMTHblMH iuianKaHM 15 H 16 » 

a TaKjee xomyt 5 CHHMawT. naJTbueA- 
mee Oypenne BCAy T b ycTortMKBMX no- 
poAax 6es noAbeMa OypouoA kojiohhm, 
H apanp4BaH ee no Mepe Keo6xoAKMOCTM . 
B stom cAy^ae npoMbteowHaa jkhukoctb 
co mnaMOM noAHHMaeTcn c 3360* BBepx 
no o6caAHOft kojiokhc h HanHoaeTCR, 
KaK odbinrio, vepes nep^ee ee ce^e^.e, 
pacnoJio^euHOG hgckojii^ko Db^e ypoa hh 
noeepxHocTH rpyHTa. 
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(54) (57) 1 . A DEVICE FOR DRILLING 
BOREHOLES WITH SIMULTANEOUS 
CASING OF THE BOREHOLE, 
including a drill string with a rock-cutting 
tool attached to its lower portion and a 
casing disposed concentrically thereto, 
distinguished by the fact that, with the 
aim of improving the drilling productivity 
by increasing the rate at which cuttings 
are lifted as a result of reducing the 
washout zone of the casing string — 
borehole annulus, the casing is 
implemented with a slot along its 
generatrix, and 



the device is provided with a bearing cup 
disposed concentrically on the outside of 
the casing, a carriage with releasing 
elements and a stop, a chute attached to 
the upper portion of the carriage, and 
guard strips secured to the lower portion 
of the carriage on the outside and inside 
of the casing at the location of the slot, 
where the releasing elements of the 
carriage are disposed in the slot so that 
they can move and form a slit when the 
stop of the carriage engages the bearing 
cup, and the guard strips are placed so 
that the slit can be made leaktight. 

2. A device as in Claim 1, 
distinguished by the fact that transverse 
notches are made on both sides along the 
longitudinal slot in the casing. 

3. A device as in Claims 1 and 2, 
distinguished by the fact that the 
releasing elements are implemented as 
rollers. 



[vertically along right margin] 
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The invention relates to mining, and specifically to drilling boreholes in rocks overlaid 
by sections of loose deposits. 

The aim of the invention is to improve the productivity of drilling by increasing the 
rate at which cuttings are lifted, as a result of reducing the washout zone of the casing 
string — borehole annulus. 

Fig. 1 and Fig. 2 show a general view of the device in two projections; Fig. 3 shows a 
cutaway view of the wellhead portion of the device; Fig. 4 shows the A— A section in Fig. 3; 
Fig. 5 shows the B— B section in Fig. 4; Fig. 6 and Fig. 7 show the casing with longitudinal 
slot and transverse notches, different embodiments. 

The device for drilling boreholes with simultaneous casing of the borehole consists of 
drill string 1 (Figs. 1 and 2) with downhole motor 2, rock-cutting tool 3, and centralizer 4 
attached to its lower portion. Casing 6, in which longitudinal slot 7 is made with bevels 8 at 
the end face portions of the string, is secured in the drill string using clamp 5. Carriage 9 is 
inserted in slot 7 with releasing rollers 10 (Figs. 3-5), made from hardened steel and forming 
slit 1 1 of length / in the casing (Fig. 2). The releasing rollers 10 are secured in carriage 9 using 
rolling bearings 12, protected from the cuttings by means of seals 13 (Figs. 3 and 4). Stop 14 
is implemented in the upper portion of carriage 9, and attached to its lower portion are guard 
strips 15 and 16, overlapping the slit on the inside and outside of the casing. The guard strips 
are placed to ensure leaktightness of the slit, for which they are spring-loaded against each 
other using springs 17, slipped on fingers 18. To keep cuttings from getting under rollers 10, 
carriage 9 is provided with seals 19 and 20. In the upper portion of the carriage, chute 21 is 
attached to remove cuttings through the casing wall. Stop 14 is in contact with the upper end 
face portion of bearing cup 22, disposed at the mouth of the borehole. To reduce deformation 
of the casing when it is split 
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and to reduce the length / of the slit (Fig. 2), transverse notches 23 may be made in the casing 
(Fig. 6), disposed along the longitudinal slot 7 and joined to it. 

The size of the split in the casing, i.e., the width b of the slit (Fig. 5) and its length / 
(Fig. 2), are determined from the following conditions: di < b < bo, NLG, where di is the 
maximum particle diameter in the cuttings moving in the annular cross section between the 
casing and the drill string, bo is the width of the slit, corresponding to the onset of plastic 
strains in the drill string, N is the force for moving the carriage along the casing, and G is the 
axial load on the bottom of the borehole. The values of bo and N are determined 
experimentally. To do this, a segment of pipe of outer diameter D and length of about 10D is 
first selected, and then the pipe is cut lengthwise, for example, by milling or by using welding 
equipment, trying in this case to achieve the cleanest possible surface for the cut. Bevels 8 are 
made along the edges of the cut (Fig. 2). The design of the carriage calls for placing rollers on 
it with an offset (Fig. 5) such that the width of the line of rollers is somewhat greater than the 
largest possible particle size of the cuttings. 

Then the carriage is brought into contact with bevel 8 of the pipe and, by tapping on 
the carriage or its stop 14, the carriage is driven to the middle of the cut portion. In this case, 
the length / of the split portion of the pipe is determined and the force N for moving the 
carriage is estimated. If after the carriage is removed from the pipe, the width of the slot 
remains as before (the original width) and the force N does not exceed the permissible value, 
then the casing is made from this section of the pipe. If residual strain appears in the selected 
segment of pipe, then another pipe is selected with a smaller wall thickness or larger diameter. 
A further option to eliminate residual strain of the pipe is periodic transverse notching of the 
pipe in sections 23 along the length of the main longitudinal slot 7 (Fig. 6) or replacing the 
metal pipe by a nonmetal pipe, such as polyethylene. The indicated measures 
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make it possible to simultaneously also reduce the force for moving the carriage along the 
pipe. The length of the guard strips 15 and 16 is selected to be equal to half the length of the 
slit, i.e., 1/2. 

The device for drilling boreholes with simultaneous casing of the borehole is 
assembled and operated as follows. 

Before drilling begins, a casing is prepared of the calculated length, sufficient to 
overlap the entire thickness of the loose deposits, and a longitudinal slot 7 with bevels 8 is 
made therein by the aforementioned method, and if needed additional transverse notches 23 
are made (Figs. 2, 6). Hydraulic downhole motor 2 (for example, a turbodrill), rock-cutting 
tool 3, centralizer 4, and casing 6 are secured on the drill string, casing 6 by means of clamp 5. 
In this case, the rock-cutting tool must (in this embodiment of the use of the device) freely 
pass through the casing and project out of it by some distance. 

Then seal 20 and guard strips 15 and 16, spring-loaded and interconnected by 
fingers 18, are secured to the lower portion of carriage 9. 

Carriage 9 is brought in contact with the casing on the rock-cutting tool 3 side, and 
first of all it is driven into bevel 8, and then into the slot in the pipe with stop 14 outward until 
the ends of the guard strips reach the lower cut in the casing. 

The drilling equipment is suspended in a vertical position above the drilling point, 
bearing cup 22 is brought under it (Figs. 1-3), seal 19 is inserted into the upper portion of 
carriage 9, chute 21 is secured thereto, and drilling begins. 

For this, the cavity of the drill string is supplied with working fluid under pressure, 
which, by passing through hydraulic motor 2, results in rotation of the rock-cutting tool. 

After the equipment is lowered to the bottom of the borehole, deepening of the 
borehole begins in the loose section. The reactive moment from the hydraulic motor is 
absorbed by the mast 
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unit through the upper portion of the drill pipe string. At the initial moment that the equipment 
goes deeper, the spent fluid with cuttings is poured out from under the casing. Further 
lowering of the equipment occurs as a result of washout of the loose section and its fracture 
by the rock-cutting tool. Here stop 14 of the carriage makes contact with the end face surface 
of cup 22 (Fig. 3), carriage 9 with guard strips 15 and 16 is held at the level of the mouth of 
the borehole. Rollers 10 of the carriage begin to roll along the surfaces of slot 7 of the casing, 
forming therein a traveling slit, which moves along the casing from the bottom up, in this case 
stopping at the level of the mouth of the borehole. 

The washing fluid with cuttings enters the annular space between the casing and the 
drill string, is lifted to the level of carriage 9, and is poured out through the open portion of 
slit 1 1 along chute 21. Guard strips 15 and 16 prevent the cuttings from entering and getting 
wedged in the portion of slit 1 1 located below carriage 9, which ensures healing of the slit 
under the action of the elasticity forces of the casing. 

In turn, gland seal 19 in the upper portion of carriage 9 prevents the cuttings from 
entering and getting wedged between rollers 10 and the surfaces of cut 7 in the casing. 

At the moment when overlap of the entire section of loose deposits is complete, 
carriage 9 emerges through upper bevel 8 of the casing. At this point, drilling temporarily 
stops Carriage 9 with chute 21, guard strips 15 and 16, and also clamp 5 are removed. 
Further drilling is carried out in stable rocks without lifting the drill string, adding to it as 
needed. In this case, the washing fluid with cuttings is lifted from the bottom upward along 
the casing and as usual is poured out through its upper section, located somewhat above 
surface level. 
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